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(71) I, Jagdish Raj Chhabra, an 
Indian national, of Police Training College, 
Northern 2^ne, PhilTaur, India, formerly of 
2A, Baradari Gardens. Patiala, India, do 
hereby declare the invention, for which I 
pray that a patent may be granted to me. 
and the method by wliich it is to be per- 
formed, to be parucularly described in and 
by the following statement: — 

This invention relates to internal com- 
bustion engines, of die general type having 
one or more than one combustion chamber 
(for instance a cylinder of a piston and 
cylinder engine); means for suppfying air to 
the combusSon chamber, means for pro- 
ducing finely divided liquid fuel from a 
suppfy of liquid fuel, and means for mixing 
the finely divided fuel with the air to pro- 
duce a fuel/air mixture (for example one or 
more than one carburettor); and passage 
means (for example an induction manifold) 
for conveymg the fuel /ah: mixture to the 
or eadi combustion chamber. 

For many years there has existed the 
problem, in an engine of this general type, 
of improving fuel consumption, either by 
reducing fuel consumption for a given power 
output, or by increasing power output for 
a given fuel consumption, or botk Other 
desirable requirements that have long been 
sought are to improve the starting of die 
engine and to reduce wear of the engine. 

More recentiy there has been recognised 
the problem of reducing the quanti^ of 
harmful constitu^ts in the exhaust gases 
of the engme, and particularly the need for 
reducing emission of carbon monoxide and 
unbumt hydrocarbons. 

It is therefore an object of this invention 
to provide a solution as far as practicable, 
to diese problems, and in particular to pro- 
vide an engine in which good fuel consump- 
tion 15 combined widi acceptable levels of 
emission of carbon monoxide and unbumt 
hydrocarbons. 

According to this invention an internal 
combustion engine comprises: — 

at least one combustion chambei^ 
{P^Ss.(kl.(25pJl 



means for supplying air to the com- 
bustion chamber, 

means for producing finefy divided liquid 
fuel from a supply of liquid- fuel; 
means for mixing the finety divided fuel 
with the air to produce a fuel/air mixtiwe; 
and 

passage means for conveying the fuel/air 
mixture to the combustion chamber or 
chambers, 

diaracterized m that a perforated diffusmg 
screen for diffusmg the fuel/air mixture is 
disposed in the passage means, the screen 
being movable betweoi a first position, in 
which the screen extends across the pass- 
age means so that the fuel/ak mixture 
must pass through substantially flie 
whole area of the perforated screen, and 
a second position in which the screen 
presents little obstruction to the fuel /air 
mixture; 

and further characterized in that the 
screen comprises generally flat, spaced 
apart, first and second perforated parts, 
the first part m the said first position 
extendmg over substantially the whole 
cross section of the passage means in a 
duecUon substantially normal to the flow 
of fuel/an- mixture and the second part 
©ctendmg across not more dian substan- 
ti^y half the said cross section. 
The screen is preferably drcolar and lock- 
ably mounted on pivot means whose axis 
IS at ri^t angles to the axis of the passage 
means at the location of the screen therem. 
Ihe pivot means may be a tube which ex- 
l^ds across the passage means and on 
wiu<^ the screen is rockably carried. The 
circular soreen is preferably made up of a 
perforated circular disc and a perforated 
SMu-cuCTlar plate, flie disc and the plate 
oemg spaced from one another and sub- 
stomtially paralleL The screen is prefer- 
ably automatically returnable to the first 
iwsition. for example by a wei^t fixed to 
the edge of the screen. The pivot tube may 
be heated so as to heat the fuel/an: mixture, 
and further it may be heated hy being con- 
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nected to the exhaust system of the engine. 

The screen is preferably disposed in the 
induction manifold of the engine at the loca- 
tion where a carburettor is connected to the 
5 induction mam'fold. It is desirable that, 
downstream of the screen, the wall of the 
passage means should be provided with 
means, for instance a shaped wire mesh 
sleeve^ to prevent liquid fuel running along 
10 the wall. ^ ^ . 

The invention will now be described m 
more detail by way of example, with refer- 
ence to the accompanying drawings in 
which: — . 
15 Figure 1 is a purely diagrammatic side 
elevation of an internal combustion engine; 

Figures 2 and 3 ate enlarged details of 
Figure 1; 

Figure 4 is an enlarged detail section on 
20 plane 4—4 of Figure 1; 

Figures 5 and 6 are respectively a side 
elevation and plan of a clamping plate; 

Figure 7 is a plan view, partiy broken 
away, of a diffusing screen; 
25 Figure 8 is a section on plane ^—8 of 
Figure 7; and . ^ . - 

Figure 9 is an efcvation of a wire mesn 
tube. 

Referring to Figure 1. an mtemal com- 

30 bustion engine is shown having an induction 
manifold 1. a carburettor 2, an exhaust 
manifold 3. an exhaust pipe 4, and tubes 5 
and 6 for conveying hot exhaust gas respec- 
tively to and from an extension 1 A of the 

35 induction manifold 1. 

Figure 2 shows the connection of the 
tube 5 to the exhaust pipe 4 at a brazed 
joint 5A. The tube 5 extends into the m- 
terior of the pipe 4 as indicated in dotted 

40 lines, its end being as shown of scoop-like 
form 5B. to ensure that hot exhaust gas 
enters the tube 5. 

Figure 3 shows the connection of the tube 
6 to the exhaust pipe 4 at a brazed joint 

45 6A. The tube 6 extends into the interior of 
the pipe 4 as indicated in dotted lines, its 
end being as shown of scoop-like form 6B. 
to assist return of exhaust gas to the pipe 4. 
The tubes 5 and 6 are connected respec- 

50 tively to each end of a tube 1 1 which extends 
throught the extension lA, as will be des- 
cribed. The purpose of the above-described 
arrangement for diverting some of the hot 
exhaust gas is to provide for heating the 

55 fuel/air mixture leaving the carburettor 2. 
Referring to Figure 4 a heat resistant 
packing 7 and a tube clamping plate 8 are 
fixed by bolts (not shown) between the ex- 
tension lA of the induction manifold 1 

60 and the lower end flange 2A of the car- 
burettor 2. Airtightness is ensured by 
ga^ets 9. The induction manifold 1 com- 
municates with the carburettor 2 by means 
of the extension lA. which is in the form 



of a curved passage 10 and forms part of 65 

the manifold 1. ^ • u^«. ca 

Partly in the passage 10 and m bore »A 
of plate 8 is loosely fitted a shaped tube 12 
of wire mesh, for example of 30x 30 copper 
mesh. This tube 12 is seen m Figure 9; it 7U 
has a locating flange 12A which fits m, 
and is retained by, an annular groove 12B 
between the packing 7 and clampmg plate 
8 This tube 12 prevents fuel collcctmg on 
aiid running along the wall of the curved 75 

^^T^sversely and diametrally of the pass- 
age 10 and bore 8A the tube 11 is fitted; 
it" is received in a pair of aligned, semi- 
circular grooves (not shown) m the outer »u 
face of the induction manifold casting and 
also in Dke grooves 13 in the plate 8 (see 
Figures 5 and 6); thus the plate 8 clamps 
the tube 11 in the two sets of grooves, so 
that it extends across the flow path of fuel/ 85 
air mixture from the carburettor 2 to the 
induction manifold 1. , ,t - 

Rockably mounted on the tube 11 is a 
perforated diffuser screen 14. in the form 
of a butterfly. This screen includes a pair w 
of spaced rings 14A (Figure 7) which en- 
circle the tube 11 freely, to permit rocking 
thereon of the screen 14 The perforated 
screen 14 is made up of two plates 15, 16 
of copper wke mesh; plate 15 is upstream 95 
(m the direction of fuel /air mixture flow) 
and is circular (see Figure 7). In the closed 
state shown in Figure 4. it extends across 
the area of flow. Plate 16 is substanUallv 
seml-circular and is downstream of plate 15 lOU 
extendmg across approximajely half the 
area of flow in flic Figure 4 state. Figures 
7 and 8 show the construction of the screen 
14 The tube 12 has opposed holes 12C 
(Figure 9) through whidi pass the tube 11. 103 
The screen 14 has a lead weight 17 fixed 
to the lower edge, as shown. 

Referring again to Figure 4, when the 
engine is runnmg. fuel/au- mixture {»SMng 
from die carburettor 2 to the manifold 1 HO 
encounters the resistance of the perforated 
butterfly diffusing screen 14. The construc- 
tion of the screen 14 is such that it pri)vides 
a generally semicircular, single mesh part 
16A (Figure 8) and a generally semicircular, 115 
double mesh part 15A. The part 15A thus 
offers greater resistance to the flow, and, 
according to the speed of flow, die screen 
14 is rocked about the axis of the tube 
11, to a greater or less degree, from the 120 
Figure 4 posidon towards a fully open posi- 
tion in which the screen is substandally 
parallel to the axis of the bore 8A. Thus 
the area of obstruction caused by the screen 
14 can vary according to the speed of flow. 125 
The purpose of die weight 17 is to ensure 
positive return of the screen 14 to the Figure 
4 position. . . » ^. 

The screen 14 is operative m die Figure 
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4 position to difEuse the fuel by breaking up 
the fine fuel droplets when the engine is 
running slowly; as engine speed increases 
combustion improves and the need for dif- 
5 fusion is reduced and under these condi- 
tions the area of the screen 14, as seen in 
the direction of flow, is reduced. 

If desired a pre-heater coil (not diown) 
can be arranged roimd the pipe 11 outside 

10 the induction manifold; by tins means the 
advantageous effect of heatmg the pipe 11 
may be obtained before the engme has 
v/armed up. 
Although in the embodiment described 

15 above a packing 7 and a damping tdate 8 
are used, it would be possible to di^ense 
with the plate 8 and the two sets of grooves 
which receive the pipe 11. Instead, the pack- 
ing 7 could be thicker and could be bored 

20 to xecdve^ and retain the pipe 11. It is 
necessary to ensure that the butterSy dif- 
fusing screen 14 does not foul the tfarotde 
butteifly of the carburettor, but on the other 
hand it is possible to arrange the two 

25 butterOies so that in tiie fully open throttle 
position they touch; in this state the throt^ 
butteifly acts as a stop for the butterfly 
screen and pxevents flutter of die latter. Al- 
ternatively a sej[arate stop could be provided 

30 for this purpose. 

The tube 12 is shown as of mesh; this 
is preferred, but a tube of imperforate sheet 
material could be used. 
The diffusing screen 14 may be^ adapted 

35 for use, with various kinds of Induction 
manifold and various kinds of carburettor 
in an internal combustion engine according 
to the invention. It could also be used with 
an internal combustion engine having fuel 

40 injection into an air inlet passage. 

WHAT I CLAIM IS :— 
1. An internal combustion engine com- 
prising: — 
at least one combustion chamber; 
45 means for supplying air to the combustion 
diamben 

means for producing finely divided liquid 
fuel from a supply of liquid fud; 
means for mixing the finely divided fuel 
50 with the air to produce a fud/air nux- 
ture; and 

passage means for conveying the fuel /air 
mixture to the combustion chamber or 
chambers, 

55 characterized in that a perforated dif- 
fusing screen for diffusing the fuel/air 
mixture is disposed in the passage means, 
the screen being movable betwmi a first 
position, in vMch the scteen extends 

60 across the passage means so that the fuel/ 
an: mixture must pass througji substan- 
tially the whole area of the perforated 



screen, and a second position in whidi 
the screen presents litue obstruction to 
the fuel /air mixture; 65 
and further characterized in that the 
SCTe«i comprises generally fiat, spaced 
apart, first and second perforated parts, 
the first part in the said first position ex- 
tending over substantially the whole cross 70 
^tion of the passage means in a dir^tion 
substantially normal to the flow of fuel/ 
air mixture and the second part eittfind fng 
across not more than substantiaUy half 
the said cross action. 75 

2. An engine according to claim 1 
characterized in that die screen is rodcably 
mounted on pivot means whose axis is at 
rigjit angles to the axis of the passage means 

at the location of the screen thp.T?m, 80 

3. An en^e according to claim 1 
characterized in that the screen is freely 
rockably mounted on a pivot tube extend- 
ing across the pajssage means. 

4. An ^gine according to dann 1 85 
charcterized in that the screen is circular 
and comprises a prorated circular disc 
with a perforated semi-circular plate spaced 
therefrom and substantialy paraUd thereto. 

5. An en^ne according to claim 1 90 
characterized in that means are provided 

for returning the screen to the said first 
position. 

6. An engine according to claim 3 
characterized in tiiat the tube is heated, 95 

7. An mgine according to claim 1 
characterized in that the screen is disposed 
in an induction manifold of the engine at a 
location where a carburettor is connected 

to die indut^tion manifold. 100 

8. An mgine according to glaim 6 
characterized in that the tube is connected 
in the engine exhaust system whereby hot 
exhaust gas is passed throu^ the tube to 
heat the fud/air mixture in the passage 105 
means. 

9. An engbe according to claim 5 
diaracterized in that the said means for 
returning the screen comprises a wei^t fixed 

at the edge of the screen. ^ no 

10. Ajx engine according to claim 1 ^ 
diaracterized in that downstream of the 
screen the wall of the passage means is 
provided with means to prevent liquid fuel 
running along the wall. 1 15 

11. An internal combustion engine sub- 
stantially ELS herein described, with reference 
to the accompan3ang drawings. 

WITHERS & SPOONER, 
Chartered Patent Agents, 
148—150. Holbom. 
London, E.Q1. 
A^ts for the Applicant 
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